Semi-industrial synthesis

of 2-alkyl-substituted benzothiazoles
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Background and the status quo of benzothiazole research

» 2-alkylbenzothiazoles are widely used as key precursors for dyes,
photosensitizers, and fluorescent markers
» the compounds are demanded in multigram and even kilogram amounts
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infrared sensitizing dye
patented by Eastman Kodak Company

Commonly used approaches to 2-alkylbenzothiazoles
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Optimization steps towards 2-alkylbenzothiazoles
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Reducing agent optimization

Nast3 NﬁzSzOs Na23204 N323203*5H20

R' = H, R? = SMe 89 - 86 87

. R'=H,R2=OMe 17 - 89 90

T R'=H,R2=0Me 15 - 82 81

= R"=H, R = OMe 23 - 88 89

\ R'=H R2 = OMe - ~ 87 86

R'"=H, R = OMe n.d. - 89 n.d.
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Synthetic results: Diversity of obtained products & mechanistic investigations
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MECHANISTIC EXPLANATION: 4-STAGE PROCESS MECHANISM STAGES
O,N T T T T T T T T TTTTTTTTTTTT TS
2 ji; = : reducing ability : : SH A: reduction of
S\S X ' Nay$,05 A A S :R{j: D bis-(2-nitrophenyl)-disulfides into
R@i ! Hazgé&; %Sﬁ; , | NH, Heterocyclization mtermedla.te 2-aminothiophenols |
NO, | Nazobs | process B: generation of SO2 from reductant in

D: heterocyclization of
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S | Ve ! R" O OH derivative into final benzothiazoles
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N - N\ g acidic media
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tentative structure product

PROFILING A SAFE TEMPERATURE RANGE: THERMOGRAVIMETRY STUDIES

* the intervals for the potential thermal runaway decomposition for all compounds are in the range of 220-310°C
* CF,-containing disulfide requires additional studies for designing industrial processes
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